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The present 
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» of catalysts for tha polvmeri«Btion of 

to new supported components of ^eataiv ^ mixuire s 0 f 

preparation of the catalyst compo ^ clj/d0 nor. d Jtere oapecificitvof 

lunction to decompose the wM v w> w increase the «^.vav en 

■3*. ^.-sssasr-"«» = — 

earbonvi QfOUP* » " nked 10 . w •„ iwia earboxy groups are linked 

If a? least 4 carbon atoms; noWcar boxvlic acids wherein two »nx v a hydroca rbyl 
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the same or different are hydrocarbyl radical 
rh A r radicals which can t>« the same or « 
in which at least one of the R raaicd.» 
witn 3 to 20 earcon atoms. 
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Aepresantative esters which ire suitable In preparing component c) are the following: 
Class 1) 

diethyl diisobutyimalonate, diethyl n-butylmaionate, dieihy!-n*dibutylmalonate, diethylphenvl. 
5 malonate, diethYM.2-cyelohexane*dicarboxylato, diactyiseoacare, diisobutyl adipate. 

Class 2) 

dl-2-ethyf-hexyl-maleare. diisobutylmaieate. diisobutyi^-furan-dloarboxyiate, di-2*ethvlhexvU 
rumarote. 2-ethylnexylmonomaleate. v 
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Class 3) 

dii«obutyl-2 f 3-nophthoicr> dicarboxylato, di-n-propyl, di-n-buiyi, diisodutyi, di-n-heptyl, ai-2-ethyl* 
hexyl, di-n-octyl, di-neopentil phthalates, monobutyi and monoisobutyl esters of phthalic acid ethvl-iso- 
butyl'phthatate, ethyl*n-butyl-phthatate. ' 



Class 4) 

2,3-diacetoxynaphthalene, 1,2-diaeetoxybonzene, 1-methyi'2,3-o:iucetoxyben2ene. 
Class 5) 

20 Benzoyl-ethylaaneylate. acotyl-methylsalicylate. 
Class 6) 

Ethylene-glycol-plvalate, 1,4-butanediol-pivaiate, benzyl nnd isobutylpivalate, n-propylpivalate, ethyl 
diphenylaeatate, isobutylmethacryiata, isobutyUorYlcuc, othylbonjoHacetate, iaobutyipyruvate, iauuutyl- 

25 trans-3-methoxy-2-butenoate. 
Class 7) 

phenyl-ethylcaroonate, diphenyi carbonate. 

Preferred compounds are the esters of maieic. pivalic, methacryiic. carbonic and phthaiic acids. 
.to Aft indicaren", the ester9 of the poJycarbo*ylic acfdb can conrcin boaido the eater groups also 
unverified COOH groups. 

In preparing component c) the esters are contacted with the active Mg dlhalide or the precursors of 
said riihaiidft* as preformed compound* or the caters can be formed in citu oy means of known reactions as 
for instance by esterification between art alcohol or an alcoholate and an aryl halido or between an 
os anhydride or an hemiester of a polycarboxyiic acid with an alcohol or by tranaesterification. The esters can 
be also used in mixture with other known inside donors. 

The active anhydrous Mg dihalides forming the essential support of component c) are the Mg dihalioes 
showing in the X-ray powder spectrum of camponenr c) a broadening of at least 30% of the most intense 
diffraction line which appears in the powder spectrum of tho corresponding diholidc navmg 1 m'/g of 
40 surface area or are the Mg dihalides showing a X-ray powder spectrum in which said most intense 
diffraction line is replaced by a halo with the intensity peak shifted witn respect to the mterplanar distance 
of the most intense line and/or are the Mo riin»iin>* having w surface area groater tnan 3 m 3 /g. 

The measurement of the surface area of the Mg dihalides ia macie on component c) after treatment 
with boiling TiCI 4 for 2 hours. The found vaiua is considered 3s surface area of tho Mg dihalide. 
45 - V « f V active forma of Mg rtihalidee are those showing a X-ray powdor apootrum in which 'tho moat 
intense diffraction line appearing in the spectrum of the corresponding halide having i nv/g of surface area 
[a decreased in relative intensity and broadened to form a halo or are those ia which said most intense lino 
is replaced by a halo having it* Inanity peak shifted w.rh rnnpoct ro the interplan jr distance of the moat 
intense line. Generally the surface area of the above forms is hignnr rhan 3O—40 mvg and is comprised in 
50 particular between 100— 300 m a /g. 

Active forms are also tnns« deriving from the above forms by haat-uaatmcnt of component e) in inert 
hydrocarbon solvents and showing in the X-ray spectrum sharp diffraction lines in place of the halos. 

The sharp, most Intense line of these forms shows in any case a broadening of at least 30% with 
respect to the corresponding line of the Mg dihslitlA having 1 nv/g of surface ar«a. Preferred Mg dihaiidca 
ss are Mg dichloride and Mg dihromide* The content in water of trie dihalides is centrally less man 1% bv 
weight. 7 

for Ti halides or Ti hatoaicoholates and asters snppnrTnrt or> active Mg dihoiide is meant the above 
compounds which may be chemically or physically fixed on the support, not extracubie from component 
c) by treatment of the same with boiling 1.2-dichioroetnana for 2 hours. 
60 \ Com P° nent8 8 1* fa ) and c| are made to react each other in any ornerrpreferaniy. nowever, components 
a) and b) are premixed before being contacted with component c). 

Component c) may be premixed with either component at and/or b}. The pre-mixing of at and b) is 
conducted at temperatures comprised, usually, between room temperature a nn tho temperature used in 
the polymelia u on process. 

The ore.r MC tion etc, ana b) may be carried our also at h.gher temperatures. Compound b) may ba a/so 
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incorporated and made to react with component c) itself. Component b) is made to react in a molar ratio 
with respect to the halogenated Ti compound supported on component cl of at least 1 and in a molar ratio 
wtih respect to the A)-atkyi compound used as componem a) of less man 20 and preferably comprised 
between 0.06 to 0.3. 

S In component c) the molar ratio between the Mg dihalide and the halogenated Tl compound supported 
therein is comprised between 1 and 600 and ttie molar ratio between said halogenarea Ti compouno and 
the electron-donor supported on the Mg dihalide is comprised between 0.1 and 50. The silicon compounds 
set forth in b) include compounds of general formula: 

'« R*SiY.X, 
wherein; 

R is an alky!, alkenyt, aryl, arylalkyl, cycloalkyl radical with from 1 to 20 carbon atoms; 

Y Is a — OR', — OCOR\ — NFV wrtereln R', either equal to or different from R, has the same meaning as 

19 ft; 

X is either a halogen or hydrogen atom or a — OCOR", — NR 2 " group wherein R", wither equal to or 
different from R\ hat the same moaning as ft'; 

m, n and p are numbers comprised respectively between; 

m between 0 and 3, n between 1 and 4 and p between 0 and 1; and m+n+p is equal to 4. 

20 Other silicon compounds that may be used are compounds in wnich two or more silicon atoms are 
bound to each other through oxygen or nitrogen stoma. 

Examples of these compounds are hexaethoxydtsiioxane, symmetrical diphenyltetraethoxydisiloxane 

|C,H s O>,- Si -0- -CH 2 CH,-- O— Si— {OC,H,) a 
25 l 

Preferred silicon compounds are: phenylalkoxysilanes as phenyltriethoxy or tnmethoxysilane, 
diphenyldfmethoxy and dlethoxysitane, monochlorophenyldtethoxysilane; alkylaiknxysilanes as ethyl- 
JO triothoxysilano, athyltriifiopropoxyfijlanfl. 

Examples of other suitable compounds are: chlorotriethoxysilane, acetoxytnethoxyeilana, vinyl- 
triethoxyailane, butyltriethoxysiiane, triphenylmonoeihoxysilane, phenyltricycioethoxysiiane, phenyl- 
diethoxydiflthyiaminosilane, tatraphenoxysilane or tetraaikoxyailaneo ae totromothoKyoilana. 

The silicon compound can be also formed in situ by reaction for instance of a halogenated silicon 
<** compound as SiCI« with an alcohol or an alcoholate of Mg or Ah 

In the catalyst* of the invention the silicon compound is prasant in a combined form in the oolid 
product of the reaction between the various catalyst-forming components, in a malar ratio between the 
silicon compound and the halogenated Ti compound greater than 0.05 and generally comprised between 
0.1 and 6. 

40 The Al-aikyl compounds forming component a) includes Al-trialkyls as for instance Al-triethyl, 
Al-trliso butyl, Al-triisopropyl and compounds containing two or more At atoms linked to each other 
through hewe-atoms as: 

(C,H 9 ),AI— O— AI(C 2 H,), {CjH^jAl— N-AHCH,),, 

C.H, 

O 

30 IC 2 H5),AI— O— S— Q-AI(C 7 H s ) a . 

i 

O 

As indicated Al-aikyl compounds In which Al atoms ar« linked rhrnwnh groups as SO* or SO a are also 
55 suitable. 

The Al-etkyl compounds may be used in mixture with Al-aikyl halides as AIEt 2 C. 

Component c) is prepared according to known marnnds. Orm of m«Rrt mflthnris rnn^sr* in cn-ml!Hn$ 
the Mg halide and the alectron-donor compound of mis invention until the appearance in the X-ray 
spectrum of the milled product of the modifications above set forth for the spectrum of the Mg dihalide and 
*° thereafter reacting trie milled proouct with the Tt-comoound. 

Preparations of this type are described in British Patent No. 1,559, 194, 

Similar preparations are described in U.S. Patents No*. 4,107,-113, 4,107,414 and 4,107,415. 

Another method constats in reacting the adduct of a Mg halida with an alcohol, with a Ti compnunri in 
the 0ro*«nc0 of an a/ectron-donor compound not containing active hydrogen etoms. This method i$ 
" described in SeigJan Patenr No, 868.632. 
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According to another method, which is described in published German application 3*022,738. the 
adduct between the Mg Uiholide and the alcuhui i» reevted in liquid form wiih Hie tiolugunoHed Ti 
compound and the electron-donor compound. 

Further methods ere described In published German application 2,924,029, U.S. Patent 4,220,554 as 
4 well sa in Italian Patent Application No. 27.201/79. 

Another method consists In oo-milling the Mg dihaiide. the hatogenated Ti compound and the 
electron-donor compound until activation of the Mg dihaiide and In treating a suspension of the milled 
product in q halogonated hydrocarbon a a 1,2-dicnloroeihane, chiorooenzene, methylene enlorides 
hexachioroethane. 

fQ The treatment is carried out at temperatures comprised between 40 fl C and the boiling point of the 
heiogenoted hydrocarbon for a time ranying in general from l io 4 hours. 

According to another method a porous support like SiO, or AljO,, having a low content of OH groups 
(preferably less than 1% by weight) is impregnated with a liquid adduct between the Mg dihaiide and an 
alcohol; the support ia then treated with on exceta of TiCI 4 uuntainjng dissolved the eiectron-donor 

is compound according to the procedure described for instance in German patent application 3,022,728 or 
Belgian patent 868.682. 

In oil the* above methods the final product contains a My dihdiluu, preeent in tne active form as $61 forth 
here above. 

Other known methods which lead to the formation of Mg dihaiide in active form or to Ti-containing Mg 
20 dihaiide supported components, in which the dihaiide is present in active form, at* based civ tiiu fallowing 
reactions: 

— reaction of a Grignard reagent or a Mg R 2 compound (ft being a nydrocorovl radical* ur cumpleju*:* uf 
said Mg R 3 compounds with AMrialkyls, with haiogenating agents as AIX, or At R m X n compounds (X is 

2$ halogen. R is a hydrocarbyl m+n*»3>, SiCI, or HSiC! 3 ; 

— reaction of a Grignard reagent with a eilanol or poiyciloxano, H 2 0 or with an alcohol and further reaction 
with a haiogenating agent or with TTCI«; 

— reaction of Mg with sn alcohol and a halogenidric acid or of Mg with a hyrirocarbyl halide ana an 
alcohol; 

30 —reaction of MgO with CI, or AI0 9 ; 

— reaction of MgX 2 -nH 2 0 (X=halogen) with a haiogenating agent or TTCL; 

— reaction of Mg mono or dialcoholatos or Mg carboKylatee with a haiogenating agent. 

The Ti-halidea or Ti-haiogenaicoholates, include in particular the Ti-tetrahafldes, Ti-trihalides and 
06 TMrlhalonenalcoholates. Preferred compounds are: TiCl,. TiBr 4 , 2 J B-dimethylpnunoKytrichlorotitaniurn. 
The Ti-trihalides are obtained according to known methods, for instance by reduction of TiCI 4 with Ai or 
a metal toganic AI compound or with hydrogen. 

in case of ths Ti-trihalides it may be convenient for the purpose of improving the performance of the 
catalysts to carp/ out an oxidization, even if partial, of the titanium, either during or after tne preparation or 
^ component e). 

To this purpose there may be used halogens, iodine halides. 

Preferred catalysts are those in which: component c) is obtained from MgC! 2 , TiC!< and esters of 
maleic. pivaiic and phthalic acids and in which component b) is pnenyi or ethyltrietnoxysilane or 
atpnenyioimetnoxy or aiernoxysiiane. 
45 Component a) Ts an Ai-rrlalkyl as Al-triethyi or Al-triisobutyl. 

Component c) is prepared according the meinods described in Brit, Pat. No, 1.559, 194. Belgian patent 
No. 868,682, publisned German application (No. 2,924,029. U.S. Patent 4,220,554, Italian Pat. Appin. 
27,261/79 or published German application 3,022,738. 

The preferred method of preparing component c) inc:udes also the co-milling of MgCl a , TIC!, and the 
ester and !n treating me milled product witn a natogenatea hydrocarbon as 1,2-dichloroethane, 

The catalysts according to the Invention are used to polymerize the alpha-oiefins according to known 
methods that is r in carrying out the polymerization in a liquid phase, oithor in the presence or absence of an 
inert hydrocarbon solvent, or in gas phase or also by combining, for instance, a licuid phase polymerization 
55 step with a step in gas phase. 

In general the temperature is comprised between 40° and 160"C. but preferably between 60* and 90°C, 
operating either at atmospheric or at greater than atmospheric pressure. 

As a molecular weight regulator hydrogen or other regulators of a known type are used. 
The catalysts are urocI particularly suitable in poiymorizing propylene, butene-1, etyrenc. 4 
60 methylpentene. The catalysts may also be used according known methods to polymerize mixtures of 
propylene and ethylene to form modified poiypropyienes naving better shock-resistance at low 
temperatures (the so called block coooiymers of prnnvi«n« * n ri prhyiene) or to obtain random crystalline 
copolymers of propylene with minor proportions of ethylene. 

The following examples are given for merely illustrative purpose and are not intended to be in any way 
ss limiting the scooe of the invention. 
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Examples I— 10 

Into a stainless steel autoclave having a total volume of 30. equipped with a magnetical stirrer and a 
hermocoup e heat-stabiliMd at 6« and kept under pressure by a nitrogen atmosphere here we™ 
ncrodwed 000 ml of a suspension in degassed and anhydrous n-heptana containing 5 m LH 
triethyialummum. the phenyltrietboxysilane (PES> and a solid catalytic component oreoared JZLZSL °„ 
example 1 of Italian Pat. Appln. 27.267/79. but using, instead of ethylbenzoaS th, m£ Ito in T?ri? 
wSc7rlTi„^„« d °-r I? ^ components thus v^S^JSZiSS, ^ ' 

££l22i^ .? , ti,iincx,on " n » »PP««ng in th, spectrum of MgCI, having 1 m a /g of surface area is 
deoreased in relative intensity and broadened to form a halo. 

The autoclave was closed and thereafter hydrogen was introduced up to a pressure of 0 2 . m« p. .h- 
tempore was brought to 70-C and simultaneously. propy.ene was *S<2i^S?& £^ 

^uJ^i" 9 polymerization the pressure was kept constant by continuous feedina of the won™., 

JJ™ 0Ur$ ' th ' po, V m V'" tion WM b * "O'ing degass^g of the p0 |ymeWc sTurrv Th 9 

oolvmer was separated from the solvent by fii»«rin 0 «nri w« dried i* a hot niuLll ftZ ?~ £2Z' It 9 
quantity of polymer dissolved in the filtrate was thereupon isol^ed weUeTanT/u^ ' 
soluble in boiling n-heptane. for , he calculation o? S ^Tiut 6 

20 .t. T ^ 9 q u a , nt '! y °' *f Mlv1ic component used and tho content of Ti in said com ponent the molar ratio of 
2" he phenyltriethoxys.lane with respect to the triethylaluminium. the yield in polymJr w th rTsYecno the 

fl nn^Jn^^ iC COmP ^! n tht iw,a «'ci<V <'•'•>• ™«™ area of the so™ eS^omponSl 
and tne Innerent viscosity determined in tetraiin at 135'C. are reponed in Table | Ylc comDon « n « 

Example 11 

u .i„? l!T i !LVZl? Pq * X * a U "° er m ' " me PO'vmeriration conditions described in Examples 1-10. but 
T ha ^ 1? Vt ' C wmc ™ 9ms P^wsd according to Example 7 of German Pat. A PP ,n. 2 643 143 
The ca alyt.c component showed a X-ray powder spectrum in which the most intense diffraS i7ne 
S?o P aZ n ed' to iVZTZTn 9 ™' saving ImVcj of surface area is d^n^taSS SS 
broadened to form a halo. The content of Ti in the solid catalytic component, the quantity of said 
SSSTS 1 tSST rat, '° b8tW08n end PES, the resuits It the 'J&$££* test are 

Example 12 

i,.«i T " e J 0,,d cat8,v ? ic component prepared according to Example 11 was suspended in the inert 
from S « »S MP r, G 13 m,XtU L a 0f '•"P™*™ nydrocarbon bo.ling in the temperature range o" 
from 156* to 172.5'C) and heat-treated at 120*C for 24 hours. The catalytic components thus obtained 
•hjmrt a X-ray powder spectrum In wn.cn the mos, intense a.rfract.on Je appYarcd as a Sp «S S 

° ExarUra C 1i a ' V8t COmponent obtalnea wa » under the same polymerization conditions described in 
in T2it araCT8riS,iC9 ° f 1116 S °"' d CaWlVtic com P° nent - the ™"« '» of the polymerization test are reported 

1 Comparative Examples 1 and 2 

Italla^Pa??^ lhe 80 "° Mtalvtic cam * on *™ *<W according to example 1 of 

of Exarnpie ? 27 - 26l/79 - Th * ^ray powder soectrum was similar to that of the catalytic component 

The results of tho polymeiitation tests have been reported In TaDie I. 
Comparative Example 3 

of GSmTn'paV Anlin^^lT'^ * M ? 8 4°" t CatSlY " C com P one n« P f *P"»« accord.ng to Example 7 
Smoonem of ^SS. ff^J! wa \ U8ed ; ? e * Dowdor "« ^milar to that of catalytic 

component of Example 11. The results of the polymerization tests have been reported in Table I. 

Examples 13—18 

aJSI I wa8 , 1 reo « aw,s u «'ng a solid catalytic component prepared as follows, 
uuo™ - 8, f n nWi l,8ted ,n T8bl » *»nn TiCl, in molar ratio of T: l with respect to the ester 

8 V ', b ' B ! in9 mi !! ° f ,he V'BRATOM manufactured by N. V. TEWA'S Gravenhige 

I inoinrwaVJ^ lit8f 3 " d C ° ntain ; nQ 3 kfl °< ™«™ steel " ™m 

Ivacuumf ^ « • ffeo ««'d for 72 hours employing a filling coefficient buuai to 100 g/l of loial volume 
ivacuum), at an i men or temperature of the mill of 25*C. 8 

° ^ a a r9 of n fhrU h !r i i , H the 2" ndin9 3nd * schar ^ ° f mill occurred in a nitrogen atmosphere. 
AftlrTnl L^S , ?^ dUe ' r° a con,aoMd 100 «" ° f 1.2-dichio.o.tlw,,. « SOX for 2 hours 
After «... D8f ,od. ^-dfchforoethane was removed by fi/tratron at 80'C and the res-dual solid produo 
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was repeatedly washed with n-heptane at room temperature tilt the disappearance of the chlorine Ions 
from the filtrate and then was kept in heptanic lusoension. 

The catalytic components thus prepared showed a X-ray powder spectrum ; n which the most intense 
diffraction line appearing In the spectrum of MgCi, having 1 mVg of surface area was decreased in relative 
5 intensity and broadened to form a halo. 

The type of ester, the characteristics of the solid catalytic component, and tha results of polymerization 
tests have oeen reported in Table n. 

Examples 19— 26 

w example i was repeated but using a solid catalytic component prepared according to Example 3 or 
Italian Paten Apptn. No. 26,908 A/78. 

A solid adduct MgClj ■ 2.5 CaH fl OH in the form of spherical particles were slowly added to a suspension 
of an adUuct TlCU-eeter using molar ratio* Mg/«siwr of 10 and TiC1«/C B H f OH of 10. 

The whole was then heated at 100°C, kept at said temperature for 2 hours and then filtered at 100°C. 
t$ The resulting solid product was treated with 110 ml of TiCl 4 at 120 C C for 2 hours. After this period, TiC1« was 
removed by nitration and th« sulld was then washed with n-heptane at temperatures decreasing from 80*C 
to room temperature until the chlorine ions disappeared from the filtrate and then kept in heptanic solution. 

The catalytic components thus prepared showed the same X-ray spectra similar to those of the 
catalytic component of Examples l — 10. 
20 The esters, the characteristics of the solid catalytic component and the results of the polymerization 
tests have been reported in Table III. 

Comparative Example 4 

Example 19 was repeated but using as ester athylbanzoate as reported in Table III. 
23 Tho X-rey spectrum of that ootatytie component was similar to those of Exen-iplea 1 — 10. The 
characteristics of tha solid product and the results of the polymerization test have been reported in Table III. 

Examples 27 — 29 

It was repeated Example 1 . but using a solid catalytic component prepared according to Example 1 or 
30 German Pat. Appf. 3,022 .738, wherein, instead of ethylbenzoate, esters of ohthataic acid, listed in Table IV, 
were used end tha treatment with TICI* wee effectad at 120 9 C. 

The X*ray spectrum of the catalytic components was similar to those of Examples 1—10. 
The type of ester and the ratios have been reported in Table iv. 

The working conditions and the results of the polymerization t«3t3 have baen reported in Toble IV. 
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Comparative Example 5 

Example 27 was repeated but using a solid catalytic component prepared according to Example 1 or 
German Pat. Appl. 3,022,738. 

The working conditions and the results of the polymerization test have been reported in Table 3, 



Examples 30—34 

Example 8 was repeated using instead of phenyltriethoxysilane an equimoiecular amount of the 
alicoxystlanes reported in Taoie V. 

The characteristics of the catalytic components and the results of the polymerization tests have been 
45 reported in Table V. 
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TABLE V 



Polymerization 



10 



19 



20 



Yield 
g polymer 



Example 
No. 


AlkoxysiJane 


Catalyst 
mg 


g catalyst 
component 


l.i. 
% 


n in h 
dl/g 


30 


ethyltrlethoxyellane 


33.4 


11.000 


89.3 


1.2 


31 


chlorophanyidiathoxyfttlano 


44.6 


0,800 


91.0 


1.3 


32 


diphenyldiethoxysilane 


25.1 


14,300 


92.4 


1.0 


33 


phenyldiethcxysilane 


31.2 


13,200 


91.5 


1.3- 


34 


dlphenytdlmothoxyciiane 


22.2 


18.200 


03.1 


1.5 
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CfelfTl* 

1. A iolid component of catalyst* for the polymerization of ■W" 1 ^^^ 

Mgihalf* - active farm « **s*n,i a l support, ,nd .upported on sa,d a J 

electron-donor compound characterized in that the T.-compound is selecteo 1^7^^ °J 
Ti haStcoholates and the electron-donor compound is an aster selected from the following groups of 
compounds: 

1.1 Mono and polyesters of saturated polycarboxylic acids wherein at least one of the estenc camonyl 
groups is linked to a tertiary or ouatemary carbon atom or to a linear or branched cha,n of at least 4 carbon 

al °T2 Mono and polyesters of unsaturated polycarboxylic acids wherair at least two . carboxy groups art 

or arylalkyl radical with 6 to 20 carbon atoms. 

1.3 Mono and diestars of aromatic blcarboxvllc acids having the COOH groups in ortho oosition and 
whe Snw Sw ore of he R hydrocarbyl radicals of the COOR groups contains from 3 to 20 carbon a oms 

1 4 Mono and polyesters of aromatic hydroxy compounds containing at least two hydroxy! groups in 

ortho position;^ addi - whiriln at least a hydroxy! group is in onno position to the 

C8rb ??E«e7s°of saturated or unsaturated carboxylic acids wherein at least one of the R. R' hvdrocarbyl 
radicals of the R C00R' groups is a saturated or unsaturated branched races! con wrong ^m3\om 
carbon atoms or is an arylalkyl radical with 7 to 20 carbon atoms or R is an aryl raoica with 3 to 20 carbon 
atoms and in which when the R' radical is a linear hydrocarbyi radical, it contains from 3 to 20 carbon 

S, ° m i'7 Esters of carbonic acid of formula CO(OR), in which at least one of the R radicals, which can be the 
sams or different, is a nvdrocarbyi radical with 3 to 20 carbon atoms. 

2. A soTd ^component a< [defined in claim II in which ,h« Mg aihaiide is Mg dichlor.de or Mg d.brom.de, 
the Ti hallde is a TI tetrahalide and the ester is selected from the 1.2 1.3. 1.6 ^ 1.7 aroups. 

3. Catalysts for the polymerization of alpha-olefins comprising the product of reaction of the following 

C ° m aTanAuirialkv! or an Al-aikyl compound containing 2 or more Al atoms linked to each other through an 
oxygen or nitrogen atom or through S0 4 or SO, groups: 

b) a silicon compound containing one or more Si-OR, S.-OCOR or Si-NR, bond. R being a 

hVd ?) C a a Xid wmponent as defined in claims 11 to 2); the molar ratio of component b) with resoect tc . the 
ha logenatec T "compounC I supported on component c) being of at least 1. and with respect to the Al-alkyl 

compound less than 20. .... , „■ „, 

4. Catalysts as defined in claim 3) in which the s.licon compound of component bl is a phenyl o> or 
trialhcxylane or an alkyl di- or tnaixoxysilane. ,iaim 

5. Catalysts as defined in claim 4) in which the component c) is the solid component as defined in cla.m 

' 9. rroL-BM for the Doiynwiistion of aipna-oienns CH, =CHH ,r> wruch ft is 3(1 alky! radical with 1to4£ 
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— >a ^i^ina with ethylene, ehsreetftrited in that th« polymorixation 

p ^..«ad^ inert hYdrecarbon or ,fl 998 pha8e ift 

presence of a eatalvat M eMIiwd in claims 31 to $). 
8 Petentensprache 

1 p««- KmaivaanfKompoiwnu iur Polymerisation von a-Olefinen. umfassend tin wetMrfrtlM 

Kohtonatoffatomen ist; rwa,^n-*iirim welehe die COOH-Gruppon in ortho- 

t ™^iV»^~S*«» H,d,.«y. i o re „. ~=«n „.„,„.■*,» Hydr=xy, 5 , W . in or«.«-S»»ur 9 

- ss^r^.^ «** — -« «. » * » ■ 

BflBtandteHe: «'„t ll - ! »ibwi VAfhindunfl welch e oder me hr Aluminium* 

sin<J; . _,__ r - r _ c| CR- Si— OCOR-odor SI-NR,-Bindungen 

b) aire Siliciumverbindung, welche aine Oder menrere s.— . »• ui.u * 

miiMlt. wortn R etn KonienwassarsioTfrest «• d 2 WQrin flas moiare verhaitnis der 

Phenvldi- odar -trialkoxysiian Oder air Alkyldi- ooer trialkoxysiian -st. 

5 K«aC»ran 0 amafi Anapruch 4, In weicen die Kcmponcnto c) eine f«te Komponente gema* 

^Ter^en :ur Polarisation von c-Olefinan CH.-CHF U .n -"^J SSSST^^. 
Kohlenstoffatomen Oder eir, Aryirwt .« und von M'schungon WW™" ** ^ 

AnsprOche 3 bis 5 durehgefuivt wird. 
Revindications 

dl. M « a. m. S ntolu m .rtiydt. ■.« W ■»■«• J 0 ? .»' »™ ™co«w»* dt 

rrr^^r»r,?Sw.. e 'drs^ • 
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carbon*! de Tester est lit i un atome de carbone tertiaire ou quaternaire. ou h une chafne lineaire ou 
ramiftte comportant au moins 4 stomas de carbone; 

1.2. Mono et polyesttrs des aeidet polyearboxyliques insatures dans lesquets deux au moins dea 
groupea carboxy sent ttts aux atomea de carbone vicinaux formant une double liaison et dans lesquels au 

* moins I'un dea radieaux hydrocarbon^ R des grouoes — CflOR e?t un radical ramifle eatur* ou insature 
comportant 3 i 20 stomas de carbons ou est un radical aryie ou arylaikyle component de 6 4 20 atomes de 
carbone; 

1.3. Mono at dtestera daa acides biearboxyliques aromAtinnes comportant des groupea COOH en 
position ortho et dans laaquels I'un au moins des radieaux hydrocarbones R des groupes COOR comporte 

io de 3 i 20 atomes de carbone; 

1.4. Mono et polyesters de composes aromatiaues hydroxvles comportant au moins deux groupoa 
hydroxyles en position ortho; 

1>5. Esters des acides sromatiques hydroxyles dans lesquets au moins un groups hydroxyie est en 
position ortho par rapport au groupe carboxv; 

'a 1.6. Esters dea acides carboxyliques satures ou insatures dsns (esqueis au moins I'un des radieaux 
hydrocarbones R et R' des groupes RC00R' est un radical ramifie sature ou insature contenant de 3 a 20 
stomas da carbone, ou est un radical arylaikyle comportant de 7 & 20 atomes de carbone. mi hfen R est un 
radical aryle comportant de 3 a 20 atomes de carbone et qui contient de 3 a 20 atomes do carbone iorsque 
le radical fl' eat un radical hydrocarbon* iindaire; 

2° 1 J. Esters de 1'aeids carbonique de formula CO(OR) a dans lesquels fun au moins da* rariicaux R. qui 
peuvent *tre identiques ou different* est un radical hydrocarbon* comportant de 3 d 20 atomes de carbone. 

2. Un composant solide seion la revendication 1, dans lequei le dihelcgenure ae magnesium est le 
dichlorure de magnesium ou le aibromure de magnesium, I'halogenure de titane est un tetrahaiogenur* de 
tltane et roster eat ctiolsi dans las groupes 1,2. 1.3. 1.5 et 1.7. 

3. Cataiyseurs destines k la polymerisation des aipho-olefines comprenant le produit de la reaction das 
compoiams suivants: 

a) un compos* trialkyiaiuminium ou alkylaluminium comportant 2 atomes d'aluminium ou du vantage, 
relies entre eux par i'intermediaire d'un atome d'oxygene ou d'azote ou par I'intermediaire de groupes S0 4 
ou S0 9 ; 

30 b) un compost de silicium contenant une ou piusieurs liaisons Si— OR, Si— OC0R ou Si— NR 2 , R etant 

un radical hydrocarbon*; 

c) un composant solide selon les revendleattons 1 ou 2, le rapport molaire du composant bl par rapport 

au compose de titane halogen* support* par le composant c! etant ju moins *gal * 1. et, par rapport au 

compos* alkylalumimum, etant inferieur k 20. 
J* 4. Cataiyseurs salon la revendication 3, dans lesquels le compose de siiiclum du composant b) est un 

phenyldl- ou trlalkoxysilane ou un alkvidi* ou trlatkoxysilane. 

5. Cataiyseurs selon la revendication 4, dans lesquels le composant c) est le composant solide selon la 
revendication 2. 

6. Procddd de polymerisation des alpha-ol*fines CHj-CHR dans lesouelles R est un radical alkyle 
40 composant de 1 a 4 atomes de carbone ou un radical aryle et oes melanges desdites defines avec 

J'ethylene, caracteris* en ce que is precede de polymerisation est effeetue en phase liquids en presence ou 
npn d'un solvent hydrocaroone inerte ou en phase gazeusa en presence d'un cataiyseur seion les 
revendications 3 4 5, 
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